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(57) ABSTRACT

An aircraft fuselage includes at least one opening that can be
closed by a flap or door, which comes to abut against at least
one door stopper that is arranged on a fuselage-side door
frame bulkhead and transfers the impact forces into an inter-
mediate costal for diversion into an aircraft structure that
encompasses bulkheads, wherein the door frame bulkhead
exhibits an opening, through which an impact section of the
door stopper extends, wherein a fastening plate section
adjoining the latter comes to abut the rear side of the door
frame bulkhead, which interacts with means for directly
introducing the impact forces from the door stopper into the
intermediate costal.

10 Claims, 3 Drawing Sheets
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1
AIRCRAFT FUSELAGE WITH DOOR
STOPPERS ATTACHED TO A DOOR FRAME
BULKHEAD

CROSS-REFERENCE TO RELATED
APPLICATIONS

The present application claims the benefit of the filing date
of U.S. Provisional Patent Application No. 61/540,054 filed
Sep. 28, 2011, the disclosure of which is hereby incorporated
herein by reference.

AREA OF THE INVENTION

The invention relates to an aircraft fuselage with at least
one opening that can be closed by a flap or door, which comes
to abut against at least one door stopper that is situated on a
fuselage-side door frame bulkhead and transfers the impact
forces into an intermediate costal for diversion into an aircraft
structure that encompasses bulkheads.

The area of application of the invention extends to aircraft
construction. Usually comprised of bulkheads and stringers,
the aircraft structure of commercial aircraft with large-vol-
ume fuselages is provided with an outer skin that accommo-
dates openings for flaps that allow access into the cargo hold,
service flaps and especially doors that allow access into the
cabin.

BACKGROUND OF THE INVENTION

EP 1227 034 B1 describes an aircraft door and articulated
device for moving the latter relative to an opening in the
aircraft fuselage. The door encompasses a door frame bulk-
head that is fixedly connected with the aircraft fuselage, and
borders an essentially rectangular opening in the interior.
When the door is closed, this opening is covered by a door leaf
of the door. So that it can move, the door is joined with a
column of the door frame bulkhead by way of an articulated
device. The function of the articulated device is predomi-
nantly to establish the outward path taken by the door relative
to the opening. Another function of the articulated device is to
keep the alignment of the door constant as it moves along the
aforementioned path. The door is further provided with lock-
ing means, which are used to lock and unlock the door relative
to the door frame bulkhead when the door is in the closed
position. In addition, the door frame bulkhead is provided
with stops, which are arranged along the essentially vertical
column of the door frame bulkhead of the door. When the
door is closed, stops on the door side come into contact with
stops on the door frame bulkhead side, and determine the
closed position of the door relative to the aircraft fuselage.

FIG. 1 shows a door stopper 1 generally known in prior art
that serves as a stop, which is screwed to a door frame bulk-
head 3 by means of several screw connection means 2, which
are here schematically depicted. The screw connection means
2 also establish a connection to a so-called intermediate costal
4. The impact forces on the door stopper 1 are diverted into the
aircraft structure from an intermediate costal 4. The door 6
generating the impact forces on the door stopper 1 is here only
depicted schematically.

Evident from DE 102004 009 020 A1 is a typical interme-
diate costal, which is also referred to as an intercostal. The
intermediate costal is inserted in the region of the opening of
an aircraft fuselage in order to transfer moments and forces,
such as the impact forces acting on the door stoppers, to an
adjacent bulkhead or the aircraft skin. The intermediate costal
for diverting forces and moments from a first bulkhead, for
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2

example to include a door frame bulkhead, to a second bulk-
head or the outer skin of the aircraft consists of a framework
structure with an inner belt, an outer belt, and several rods
running in between, which yield a triangular shape corre-
sponding to a framework structure. The outer belt is adjusted
for an abutting assembly along the outer skin of the aircraft
fuselage, so as to enable a support for the outer skin. Various
connecting brackets and connecting bolts are used to secure
the intermediate costal to adjacent bulkheads and the like.

BRIEF SUMMARY OF THE INVENTION

An aspect of the present invention further improves a
vehicle fuselage with door stoppers arranged on a door frame
bulkhead in such a way that the impact forces acting on the
door stopper can be reliably diverted into the aircraft structure
using fewer structural components.

An aspect of the invention encompasses the technical
instruction that the door frame bulkhead exhibits an opening
through which an impact section of a door stopper extends,
wherein a rear-adjoining fastening plate section comes to abut
against the back of the door frame bulkhead, which interacts
with means for directly introducing the impact forces from
the door stopper into the intermediate costal.

In particular, the advantage to the solution according to an
aspect of the invention is that it eliminates the need for a
bulkhead like the one depicted on FIG. 1 for diverting the
impact forces into the aircraft structure. In addition, assem-
bling the door stopper through the opening of the door frame
bulkhead allows a largely concealed attachment of the door
stopper to the door frame bulkhead, since only the impact
section projects out of the opening as viewed from outside.
The solution according to an aspect of the invention makes it
possible to introduce the impact forces of the door acting on
the door stopper directly into the intermediate costal, which
diverts the forces into the aircraft structure.

According to an embodiment of the invention, the means
for introducing impact forces from the door stopper into the
intermediate costal can exhibit various designs:

In a preferred embodiment, the means for directly intro-
ducing the impact forces from the door stopper into the inter-
mediate costal are designed as a connecting sheet that extends
from the fastening plate section to the adjoining cell of the
intermediate costal. The connecting sheet can here be secured
to the fastening plate section of the door stopper and to the
intermediate costal by means of several rivets or screws. In
particular, this embodiment can be used in all door environ-
ments consisting of aluminum. The door stopper preferably
consists of a titanium material, and the intermediate costal
and connecting sheet of an aluminum material. A door stop-
per made out of titanium material combines a low component
weight with high strength. For example, the door stopper can
here be milled or sawn out of a titanium plate, milled out of a
titanium forging, or fabricated as a titanium git that is not
subsequently machined.

As an alternative hereto, the fastening plate section of the
door stopper can be designed as an integral constituent of the
intermediate costal as a means for directly introducing the
impact forces from the door stopper into the intermediate
costal. In this case, the intermediate costal consists of a tita-
nium material to ensure a sufficient overall strength. This
embodiment can preferably be used in all door environments
consisting of aluminum or a fiber-reinforced plastic, in par-
ticular a carbon fiber-reinforced plastic (CFP).

Another preferred embodiment proposes that the means for
directly introducing the impact forces from the door stopper
into the intermediate costal be designed as a nonmetallic
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connecting plate extending from the fastening plate section to
the adjoining cell of the intermediate costal. In this case, the
door stopper preferably consists of a titanium material, and
the intermediate costal and connecting plate of a fiber-rein-
forced plastic material. This embodiment is preferably suited
for door environments consisting of fiber-reinforced plastic.
The intercostals consisting of the same material can be easily
integrated into the remaining aircraft structure.

Another measure of the invention proposes that the impact
section of the door stopper exhibit a cross-shaped cross sec-
tion in the connection area to the fastening plate section
adjoining the latter. This cross section increases the strength
of the component while saving on material. In this case, the
opening in the door frame bulkhead envelops the cross-
shaped cross section of the door stopper, and can be given a
corresponding polygonal or oval design.

BRIEF DESCRIPTION OF THE DRAWINGS

Other measures of the invention will be explained in
greater detail below in conjunction with the description of
preferred exemplary embodiments of the invention based on
the figures. Shown on:

FIG. 1 is a detailed cross section in the area of the door
frame bulkhead with a door stopper secured thereto according
to prior art;

FIG. 2 is a detailed cross section in the area of the door
frame bulkhead with a door stopper secured thereto according
to an embodiment of the invention;

FIG. 3 is a side view of an intermediate costal connected
with the door stopper in a first embodiment;

FIG. 4 is a side view of an intermediate costal connected
with the door stopper in a second embodiment;

FIG. 5 is a side view of an intermediate costal connected
with the door stopper in a third embodiment;

FIG. 6 is a top view of the door frame bulkhead with
built-in door stopper, and

FIG. 7 is a top view of an intermediate costal with door
stopper secured thereto.

DETAILED DESCRIPTION

According to FIG. 2, the door frame bulkhead 3 exhibits an
opening 7, through which an impact section 8 of the door
stopper 1 extends. A sealing profile 9 used for the door (not
shown here in any greater detail) is here secured to the door
frame bulkhead 3 on the outside of the aircraft, adjacent to the
door stopper 1.

A fastening plate section 10 that adjoins the impact section
8 of the door stopper 1 from the back comes to abut against the
rear side 11 of the door frame bulkhead 3. The impact forces
on the door stopper 1 are directly introduced into the inter-
mediate costal 4 by securing a connecting sheet 12 that
extends toward the adjoining cell of the intermediate costal 4
to the fastening plate section 10 of the door stopper 1. The
connecting sheet 12 is secured by (for example) rivets 14 to
the fastening plate section 10 of the door stopper 1 on the one
hand, and to the intermediate costal 4 on the other.

According to FIG. 3, the intermediate costal 4 consists of a
frame structure, and exhibits an outer belt 15, an inner belt 16,
and several braces 17 (for example) running in between. The
intermediate costal 4 runs in the longitudinal direction
between the door frame bulkhead 3 equipped with the door
stopper 1 and an opposing door frame secondary bulkhead 17.
The attachment is established using various bracket elements
and fastening means.
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In this embodiment, the door stopper 1 consists of a tita-
nium material, while the intermediate costal 4 and connecting
sheet 12 are fabricated out of an aluminum material.

In the embodiment shown on FIG. 4, the fastening plate
section 10 of the door stopper 1 is an integral constituent of
the intermediate costal 4'. The intermediate costal 4' with door
stopper 1 consists of a titanium material.

In the additional embodiment shown on FIG. 5, the means
for directly introducing the impact forces from the door stop-
per 1 into the intermediate costal 4" are designed as a con-
necting plate 18 extending from the fastening plate section 10
to the adjoining cell 13 of the intermediate costal 4". In this
case, the door stopper 1 consists of a titanium material, and
the intermediate costal 4" and connecting plate 18 are fabri-
cated out of a fiber-reinforced carbon material, CFK in this
instance.

According to FIG. 6, the stop section 8 of the door stopper
1 exhibits a cross-shaped cross section in the connection area
to the fastening plate section 10 adjoining the latter. The
opening 7 in the door frame bulkhead 3 envelops the cross-
shaped cross section of the door stopper 1 so as to follow the
contour.

According to FIG. 7, the door stopper 1 placed to the back
of the door frame bulkhead 3 is directly connected to the
intercostal 4, so as to directly introduce the impact forces
acting on the door stopper into the aircraft structure (not
shown in any greater detail) via the intermediate costal 4.

In addition, let it be noted that “encompassing” does not
preclude any other elements or steps, and “an” or “a” do not
rule out a plurality. Let it further be noted that features or steps
described with reference to one of the above exemplary
embodiments can also be used in combination with other
features or steps from other exemplary embodiments
described above. Reference numbers in the claims are not to
be construed as a limitation.

REFERENCE LIST

1 Door stopper

2 Connection element

3 Door frame bulkhead

4 Intermediate costal (intercostal)
5

6 Door

7 Opening

8 Impact section

9 Sealing profile

10 Fastening plate section

11 Rear side

12 Connecting sheet

13 Cell

14 Fastening means

15 Outer belt

16 Inner belt

17 Door frame secondary bulkhead
18 Connecting plate

The invention claimed is:

1. An aircraft fuselage comprising:

at least one opening configured to be closed by a flap or a
door,

wherein the flap or the door is configured to abut against at
least one door stopper arranged on a fuselage-side door
frame bulkhead and to transfer impact forces into an
intermediate costal for diversion into an aircraft struc-
ture encompassing bulkheads,
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wherein the door frame bulkhead comprises an opening,
through which an impact section of the door stopper
extends,

wherein a fastening plate section adjoining the door stop-

per abuts a rear side of the door frame bulkhead inter-
acting with means for directly introducing the impact
forces from the door stopper into the intermediate costal.

2. The aircraft fuselage of claim 1, wherein the means for
directly introducing the impact forces from the door stopper
into the intermediate costal comprising a connecting sheet
extending from the fastening plate section to an adjoining cell
of the intermediate costal.

3. The aircraft fuselage of claim 2, wherein the connecting
sheet is secured to the fastening plate section of the door
stopper and to the intermediate costal by a plurality of rivets
Of SCrews.

4. The aircraft fuselage of claim 2, wherein the door stop-
per comprises a titanium material, and the intermediate costal
and connecting sheet comprise an aluminum material.

5. The aircraft fuselage of claim 1, wherein the fastening
plate section of the door stopper is comprises an integral
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constituent of the intermediate costal for directly introducing
the impact forces from the door stopper into the intermediate
costal.

6. The aircraft fuselage of claim 5, wherein the intermedi-
ate costal with door stopper comprises a titanium material.

7. The aircraft fuselage of claim 1, wherein the means for
directly introducing the impact forces from the door stopper
into the intermediate costal comprises a nonmetallic connect-
ing plate extending from the fastening plate section to an
adjoining cell of the intermediate costal.

8. The aircraft fuselage of claim 7, wherein the door stop-
per comprises a titanium material, and the intermediate costal
and the connecting plate comprise a fiber-reinforced plastic
material.

9. The aircraft fuselage according to claim 1, wherein the
impact section of the door stopper comprises a cross-shaped
cross section in the connection area to the fastening plate
section adjoining the latter.

10. The aircraft fuselage of claim 9, wherein the opening in
the door frame bulkhead envelops the cross-shaped cross
section of the door stopper.

#* #* #* #* #*



